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INTRODUCTION
When material is taken from skin, hair, or nails, as a rule some of the material
is examined microscopically in an aqueous potassium hydroxide solution and some
is used for cultures. If the microscopically examined specimen is positive for
fungous elements, we assume that the other part of the material saved for cul-
tures also contains fungous elements. It is, howeve, possible that the planted
part which was not examined microscopically doeontain the micro-organisms
and, consequently cannot yield their growth. The inoculation of potassium
hydroxide treated specimens into culture media is not feasible because of the
inhibitive effect of the potassium hydroxide on the growth of fungi. In the hope
of increasing the yield of positive cultures of pathogenic fungi, we began to
search for a clearing agent for horny specimens which would not be prohibitively
fungicidal or fungistatic and which would, therefore, permit direct inoculation
of the microscopically-examined material into culture media and permit the
growth of any viable fungi present.
The present investigation is divided into three parts:
I. Search for a suitable clearing agent that is not prohibitively fungicidal or
fungistatic.
II. Assays of the ability of a new agent to clear skin scrapings, hair, and nails
as compared with the clearing effect of a 10% to 30% aqueous solution of
potassium hydroxide.
III. Comparison of the culture-results obtained from implanting the specimens
after their clearing by the new agent, with those obtained by the usual
technic of planting untreated and microscopically unexamined specimens.
PART I
SEARCH FOR A SUITABLE CLEARING AGENT WHICH IS NOT FUNGICIDAL
OR FUNGISTATIC
The following chemicals were tested for their ability to clear the specimens
for microscopic examination and for their influence on subsequent culture.
* From the Department of Dermatology and Syphilology, New York University, Post-
Graduate Medical School (Dr. Marion B. Sulzberger, Chairman) and the Skin and Cancer
Unit of New York University.
Presented at the twelfth annual meeting of the Society for Investigative Dermatology,
Atlantic City, June 7 and 8, 1951.
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Levulose
Carbitol (Diethylene glycol-mono- as is
ethyl ether)
Cedar oil as is
2 methyl 2'4 pentanediol as is
Shillaber's oil as is
Carbowax 1500 as is
Glycerin
Tween 60 (Polyoxyethylene sorbitan
mono-stearate)
Triton x-30 (Non-ionic-alkylated aryl
polyether alcohol)
Roccal (Benzalkonium chloride)
Duponol C (Sodium lauryl sulfate)
Aerosol AY (Diamyl sodium sulfosuc-
cinate)
Sodium —0— xylene-sulfonate
Lithium salicylate
Lithium salicylate
Monosodium antimony-thioglycolate
Monosodium antimony-thioglycolate
Ceepryn (Cetylpyridinium chloride)
Ceepryn (Cetylpyridinium chloride)
Lithium carbonate
Lithium carbonate
Zephiran chloride (Benzalkonium
chloride-refined)
Zephiran chloride (Benzalkonium
chloride-refined)
Aerosol OT (Di-octyl-sodium sulf o-
succinate)
Para-xylenesulfonate
Glamylol (4-(2-methylbutyl-2)-2
chlorophenoxyethoxy-ethyl-4'chlo-
robenzyl-dimethyl ammonium chlo-
ride)
Glamylol
Sodium Zinc thioglycolate
Sodium Zinc thioglycolate
150 gms plus 100 cc. unheated
distilled water
unheated
unheated
unheated
unheated
unheated
unheated
unheated and heated
10% in distilled water unheated and heated
50% in distilled water
10% in distilled water
10% in distilled water
10% in distilled water
10% in distilled water
10% in distilled water
5% in distilled water
10% in distilled water
5% in distilled water
10% in distilled water
10% in distilled water
50% in distilled water
10% in distilled water
50% in distilled water
5% in distilled water
unheated and heated
unheated and heated
unheated
unheated
unheated
unheated
unheated
unheated
unheated
unheated
unheated
unheated
unheated
6.4% in distilled water heated
10% in distilled water unheated
10% in distilled water
12.5% in distilled water
unheated
heated
heated
heated
heated
50% in distilled water
5% in distilled water
10% in distilled water
Prior to the microscopic examination, the skin and nail scrapings were soaked
for approximately two hours on the slide under the cover slip in one of the above
listed substances. Of the substances listed the best clearing effects, quite ade-
quate for identification of fungous elements, were obtained with Duponol C
(sodium lauryl sulfate) in water and Roccal (Benzalkonium chloride) in water.
In order to study the influence of these two promising clearing agents on cul-
ture growth, scalp hairs from a subject with tinea capitis which were fluorescent
under the filtered ultraviolet radiation were soaked in 10% aqueous solutions of
Duponol C or of Roccal for 15 minutes, 1 hour, and 24 hours. These hairs were
then inoculated into Sabouraud's dextrose agar and incubated at room tempera-
ture. Cultures of Microsporon Audouini were obtained after 4—7 days in all of
the tubes inoculated with the hairs which had been treated with Duponol C.
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The specimens treated with Roccal 10% did not show any growth within this
period of time. Control cultures from unprepared, fluorescent hair of the same
scalp, showed growth of Microsporon Audouini after 4 days. By virtue of both,
its clearing ability and its quality of allowing culture growth, Duponol C (sodium
lauryl sulfate) became the agent of choice for our further studies.
PART II
ASSAYS OF THE ABILITY OF SODIUM LAURYL SULFATE TO CLEAR SKIN SCRAPINGS,
HAIR, AND NAILS AS COMPARED WITH THE CLEARING EFFECT
OF POTASSIUM HYDROXIDE
Procedure: Skin and nail scrapings were prepared with Duponol C 20%, 10%,
and 5% in water in a similar manner as the usual KOH mounts, but without
any heating. Hairs from children with tinea capitis which were fluorescent under
filtered ultraviolet radiation were prepared in the same manner with Duponol C
10% and 5% in water. The preparations were examined microscopically after a
lapse of a few minutes to approximately two hours.
In addition, skin-or nail scrapings and hair specimens were allowed to remain
in the 5% solution of Duponol C overnight in a wet chamber in an attempt to
improve the clearing by extending the period of soaking.
The wet chamber was obtained by exposing the preparations for 16 hours in a
closed basin to air saturated with water vapor. These preparations are designated
as "Duponol C wet mount preparations."
All skin-or nail specimens were divided into 4 parts. One part was immedi-
ately inoculated in Sabouraud's medium; one part was examined microscopically
in 10% potassium hydroxide in water; the other 2 parts were examined micro-
scopically in the aqueous Duponol C solutions of different concentrations. One
series of the specimens was studied in the 20% and 10% solutions of Duponol C
in water. A second series of the specimens was examined in the 10% and 5% solu-
tions of Duponol C. A third series was investigated in the 5% Duponol C solu-
tion, as well as in Duponol C "wet mount preparations."
Results
Like the well known clearing effect of potassium hydroxide, the effect of sodium
lauryl sulfate depended on the dimensions of the specimens, inasmuch as thick
materials cleared less quickly than thin specimens, regardless of the concentra-
tion of Duponol C employed. Thin scales cleared almost immediately; also
moderately thick scrapings became clear with all dilutions of Duponol C tested,
though somewhat more slowly than the thin specimens. In comparison with the
findings in our routine potassium hydroxide preparations, the microscopic results
obtainedwith the different concentrations of Duponol C were asfollows (s Table 1:)
A. Results with 2O% Duponol C in water
Specimens of 93 skin- or nail scrapings were examined in this series. 23 (25%)
of these scrapings were microscopically positive in the Duponol C solution and
24 (26%) were positive in the potassium hydroxide. 21 of the skin- or nail scrap-
ings were microscopically positive in the Duponol C solution, while 21 corre-
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sponding specimens were microscopically positive in the parallel microscopic
examinations with KOH. Material of 3 scrapings which were positive with KOll
did not show fungi in the Duponol C solution. Contrariwise, 2 specimens were
positive with Duponol C, but the corresponding preparations in potassium
hydroxide were microscopically negative.
B. Results with 10% Duponol C in water
Specimens of 262 skin- or nail scrapings were examined in this series. 74 (28%)
of these scrapings were microscopically positive in the Duponol C solution; and
74 (28%) were positive in the potassium hydroxide. There were 2 scrapings
which were negative in the Duponol C solution, but positive in the corresponding
TABLE 1
Comparison of results of microscopic examination of skin or nail 8crapings cleared in aqueous
solutions of .Duponol C and in KOH (10%) in water
TOTAL NO. OP SCRAP-
INGS EXAMINED
NO. OP POSITWE
SCRAPflGS PERCENTAGE
Duponol C 20% in water
KOH in water
Duponol C 10% in water
KOH in water
Duponol C 5% in water
KOH in water
93
93
262
262
282
282
23
24
74
74
48
50
25%
26%
28%
28%
17%
18%
Duponol C 5% in water*
"wet mount preparation"
KOH in water
22
22
8
9
36%
40%
* Skin or nail scrapings were allowed to remain in the 5% solution of Duponol C in
water overnight in a wet chamber (exposure for 16 hours in a closed basin to air saturated
with water vapor).
potassium hydroxide preparations; vice versa, 2 specimens were positive with
Duponol C, but negative in the corresponding potassium hydroxide mounts.
Of 5 specimens of scalp hair which fluoresced under Wood's filter, 4 showed
fungi microscopically when cleared in the 10% Duponol C solution.
C. Results with 5% Duponol C in water
Specimens of 282 skin- or nail scrapings were examined in this series. 48 (17%)
of these scrapings were microscopically positive in the Duponol C solution, and
50 (18%) were positive in the potassium hydroxide. The potassium hydroxide
specimens were positive in 2 instances in which the corresponding Duponol C
specimens were negative. In this series no specimens prepared in the 5% Duponol
C solution were positive when the KOH preparations were negative.
Each of 7 specimens of scalp hair fluorescent under filtered ultraviolet radiation
was positive microscopically in the Duponol C mounts.
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D. Results with "wet mount preparations" in 6% Duponol C in water
Specimens of 22 skin- or nail scrapings were examined in this series. 8 (36%)
of these scrapings were microscopically positive in the Duponol C solution and
9 (40%) were positive in the potassium hydroxide. One of these scrapings was
positive with potassium hydroxide, whereas the corresponding specimen was
negative in the "Wet Mount Preparation." None of the specimens which were
negative in the potassium hydroxide preparations was positive in the Duponol C
"Wet Mount Preparations."
Discussion
In all, 659 skin- or nail scrapings were examined in the various concentrations
of Duponol C. Of these, 153 (23%) were microscopically positive. Of the corre-
TABLE 2A
Comparison of culture yields as to pathogenic or facultatively pathogenic organisms grown
from scrapings prepared with O% Duponol C in water and unprepared scrapings
GROWTE FROM 23 MICRo-
SCOPICALLY POSITIVE
SCRAPINGS PREPARED
wi 20% DTJI'ONOL c IN
WATER AND DIRECTLY
INOCtTLATED
UrrERVAL
BETWEEN
CLATION AND
BEGINNING OF
GROWTH
11 days
3 days
4 days
5 days
GROWTU FROM THE
CORRESPONDING
UNPREPARED
SPECIMENS
Saprophyte
T. purpureum
T. purpureum*
C. albicans*
INTERVAL
BETWREN
INOCULATION AND
BEGINNING OF
GROWTH
3 days
11 days
20 days
10 days
P. T
G. L
M. H
J. T
T. purpureum
Bacteria
Bacteria*
Saprophyte*
Total no. of cultures
of pathogenic or
facultatively path-
ogenic organisms
obtained 1 3
* Site from which material was collected, was treated with antifungal medication.
sponding specimens examined with KOH, 157 (24%) were microscopically posi-
tive. Therefore, the results obtained with the Duponol C solutions do not differ
significantly from those obtained with potassium hydroxide.
PART III
COMPARISON OF THE CULTURE RESULTS OBTAINED AFTER USE OF THE NEW AGENT
WITH THOSE OBTAINED BY THE USUAL TECHNIC
All 153 specimens which were found positive microscopically in the different
Duponol C solutions (Part II A—D), were subsequently inoculated into
Sabouraud's dextrose agar and grown at room temperature. Results of these
cultures were compared with cultures obtained with unprepared portions of the
material taken from the same lesions which were planted in the usual manner on
Sabouraud's medium. (s. Tables 2A, 2B, 2C).
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A. Results of cultures after clearing with 20% Duponol C in water
The 23 skin- or nail scrapings which were microscopically positive in the 20%
Duponol C solution were inoculated on Sabouraud's medium. One culture of a
pathogenic fungus was obtained. This organism was Trichophyton purpureum.
On the other hand, the unprepared scraping, corresponding to the Duponol C
specimen from which the growth of Trichophyton purpureum was obtained, did
not produce a pathogenic fungus.
TABLE 2B
Comparison of culture yields as to pathogenic or facultatively pathogenic organisms grown
from scrapings prepared with 10% Duponol C in water and unprepared scrapings
GROWTH FROM 74 MICRO.
SCOPICALLY POSITIVE
SCRAPINGS PREPARED
WITH 10% DUPONOL C IN
WATER AND DIRECTLY
INOCULATED
INTERVAL
BETWEEN
INOCULATION AND
BEGINNING OP
GROWTH
GROWTH FROM TEE
CORRESPONDING
UNPREPARED
SPECIMENS
INTERVAL
BETWEEN
INOCULATION AND
BEGINNING OP
GROWTH
J. T
A. L
G. W
R. R
R. E
K. A
G. L
M. H
L. L
S. F
A. D
S. L
A. S
S. S
C. albicans*
T. granulosum
T. granulosum
C. albicans*
C. albicans*
M. audouini*
Saprophyte
No growth*
No growth*
Bacteria
No growth*
Saprophyte*
Saprophyte*
Saprophyte*
12 days
7 days
8 days
12 days
10 days
10 days
4 days
3 days
4 days
3 days
3 days
C. albicans*
Saprophyte
T. granulosum
Bacteria*
C. albicans*
M. audouini*
T. purpureum
T. purpureum*
T. purpureum*
T. purpureum
T. purpureum*
T. purpureum*
C. albicans*
C. albicans*
10 days
4 days
6 days
4 days
6 days
8 days
11 days
20 days
10 days
13 days
9 days
8 days
7 days
7 days
Total no. of cultures
of pathogenic or
facultatively path-
ogenic organisms
obtained 6
I
12
* Site from which material was collected, was treated with antifungal medication.
The corresponding 23 unprepared skin- or nail scrapings produced 3 cultures
of pathogenic fungi namely: Trichophyton purpureum (twice) and Candida
albicans. These cultures were not obtained from the specimens prepared in 20%
Duponol C.
B. Results of cultures after clearing with 10% Duponol C in water
The 74 skin- or nail scrapings which were microscopically positive in the 10%
Duponol C solution were inoculated on Sabouraud's medium. 6 cultures of patho-
genic or facultatively pathogenic fungi were obtained. There were 3 cultures of
Candida albicans, 2 cultures of Trichophyton granulosum, and 1 culture of
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Microsporon Audouini. 01 these 6 Organisms cultured from the Duponol C-
specimens, 4 grew also in the culture from implants of unprepared specimens, but
2 failed to grow by this routine procedure.
The corresponding 74 unprepared skin- or nail scrapings produced 12 cultures
of pathogenic or facultatively pathogenic fungi, namely: 4 cultures of Candida
albicans, 6 cultures of Trichophyton purpureum, 1 culture of Trichophyton
granulosum and 1 culture of Microsporon Audouini. Of these 12 organisms 4 grew
TABLE 2C
Comparison of culture yields as to pathogenic or facultatively pathogenic organisms grown
from scrapings prepared with 5% Duponol C in water and unprepared scrapings
GROWTH PROM 48 MICRO-
SCOPICALLY POSITIVE
SCRAPINGS PREPARED
WiTH 5% DUPONOL C IN
WATER AND DIRECTLY
INOCULATED
INTERVAL
BETWEEN
INOCULATION AND
BEGINNING OP
GROWTH
GROWTH PROM THE
CORRESPONDING
UNPREPARED
SPECIIIRNS
INTERVAL
BETWEEN
INOCULATION AND
BEGINNING OP
GROWTH
L. K
S. C
S. C
A. L
R. U
K. A
A. D
M. I
L. L
S. F
G. W
S. L
A. S
S. S
T. purpureum*
T. purpureum
T. purpureum
T. granulosum
T. purpureum
M. audouini
T. purpureum*
T. gypseum*
No growth*
Saprophyte
Saprophyte
Bacteria
Saprophyte*
Bacteria*
15 days
20 days
15 days
7 days
16 days
12 days
15 days
16 days
4 days
4 days
3 days
3 days
2 days
Saprophyte*
Saprophyte
Bacteria
Saprophyte
Saprophyte
M. audouini
T. purpureum*
T. gypseum*
T. purpureum*
T. purpureum
T. gypseum
T. purpureum*
C. albicans*
C. albicans*
6 days
6 days
3 days
2 days
4 days
8 days
9 days
9 days
10 days
13 days
15 days
8 days
7 days
7 days
Total no. of cultures
of pathogenic or
facultatively path-
ogenic organisms
obtained 8 9
* Site from which material was collected, was treated with antifungal medication.
also from the Duponol C soaked material, but 8 failed to grow after exposure
to the Duponol C.
Of 4 specimens of scalp hair which were positive microscopically in the 10%
Duponol C solution, subsequent cultures yielded 4 pathogenic fungi namely:
3 cultures of Microsporon lanosum and 1 culture of Microsporon Audouini.
C. Results of the cultures after clearing with 5% Duponol C in water
The 48 skin- or nail scrapings which were microscopically positive in the 5%
Duponol C solution were inoculated into Sabouraud's medium. Eight cultures
of pathogenic fungi were obtained. There were 5 cultures of Trichophyton pur-
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pureum, 2 cultures of Trichophyton gypseum, and 1 culture of Microsporon
Audouini. Of the 8 pathogenic fungi cultured from the scrapings which had been
cleared in Duponol C, 3 organisms were also grown from the corresponding un-
prepared specimens, whereas 5 failed to grow from this routinely inoculated
material.
The corresponding 48 unprepared skin- or nail scrapings produced 9 cultures
of pathogenic fungi, namely: 4 cultures of Trichophyton purpureum, 2 cultures
of Trichophyton gypseum, 2 cultures of Candida albicans, and 1 culture of
Microsporon Audouini. Of these 9 organisms, 3 were also grown from the Duponol
soaked material, whereas 6 did not grow after exposure of the specimens to
Duponol C.
Of 7 specimens of scalp hair which were positive microscopically in the 5%
Duponol C solution, subsequent cultures yielded 7 pathogenic fungi, namely: 4
cultures of Microsporon lanosum and 3 cultures of Microsporon Audouini.
D. Results of the cultures obtained from "wet mount preparations" (5% Duponol C'
in water)
The 8 skin- or nail scrapings which were microscopically positive in the 5%
Duponol C "wet mount preparations" in water were inoculated into Sabouraud's
dextrose agar and did not produce any cultures of pathogenic fungi. The corre-
sponding 8 unprepared skin- or nail scrapings also did not produce any cultures
of pathogenic fungi.
Of 2 specimens of hair which were positive microscopically in "wet mount
preparations" of 5% Duponol C in water, subsequent cultures produced 2 patho-
genic fungi, namely: 2 cultures of Microsporon lanosum.
DISCUSSION
Of 153 skin- or nail scrapings microscopically positive in Duponol C solutions
of various concentrations and then inoculated on Sabouraud's medium, a total
of 13 (8.4%) cultures of pathogenic fungi were obtained. The corresponding 153
unprepared skin- or nail scrapings by chance happened to produce an identical
number, i.e., 13 (8.4%) cultures of pathogenic fungi on Sabouraud's medium.
There were 7 instances in which microscopically positive skin- or nail scrapings,
cleared in various concentrations of Duponol C did not produce any cultures of
pathogenic fungi, while the corresponding unprepared specimens were culturally
positive.
There were 6 instances where skin- or nail scrapings cleared in various concen-
trations of Duponol C produced the same cultures of pathogenic fungi as did the
corresponding unprepared specimens.
There were 7 instances where skin- or nail scrapings cleared in various concen-
trations of Duponol C produced cultures of pathogenic fungi while the corre-
sponding unprepared specimens were culturally positive.
In general, we observed a substantial inhibition of the growth of saprophytes
in the cultures of pathogenic fungi obtained from materials which had previously
been soaked in various concentrations of Duponol C.
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On the other hand it is apparent from our tabulated results that the culture
yield of pathogenic fungi decreased as the Duponol C concentration increased;
this leaves hardly any doubt that Duponol C at higher concentrations not only
interfered with the growth of contaminating saprophytes but also with the
growth of the hyphomycetes.
A comparison of our culture results obtained with the different concentrations
of Duponol C indicates that the number of cultures of pathogenic or potentially
pathogenic fungi was highest at the 5% concentration of Duponol C. In fact,
the culture yield in this series (Table 2 C) was numerically almost equal to the
yield obtained from the corresponding unprepared scrapings. However, as de-
tailed under III, C, pathogenic organisms were cultured from five specimens
which did not grow from the unprepared scrapings. Hence, the combined use of
both procedures, the inoculation of scrapings cleared with 5% Duponol C in
water and inoculation of the corresponding unprepared specimens in Sabouraud's
medium resulted in a yield of cultures not obtainable by eithei procedure alone.
In continued attempts to find a Duponol C-concentration which would not
significantly interfere with the growth of pathogenic organisms and yet prevent
contamination of the medium with saprophytes as effectively as possible, our
preliminary assays indicated that a 6% concentration of Duponol C may be the
most promising; while concentrations of 7.5% and above showed distinctly in-
hibitory effects on the growth of pathogenic or potentially pathogenic organisms.
Unless both methods are employed simultaneously, up to the present no prac-
tical superiority can be claimed for the diagnostic yield of the Duponol C pro-
cedure over the yield of the commonly used technic. We feel, however, that the
results obtained to-date warrant further and much more extensive utilization
of Duponol C in the attempt to increase the number of cultures of pathogenic
fungi by direct inoculation of microscopically positive specimens.
SUMMARY
1. A new clearing agent was sought which would permit the direct mycologic
examination of specimens under the microscope and the subsequent implantation
of these same specimens on culture media.
2. To this end 22 different agents were tested in microscopic and cultural
studies of skin specimens of patients with proved or presumptive fungous in-
fections.
3. Sodium lauryl sulfate (Duponol C), dissolved in water was found to be the
most promising material among those studied.
4. The ability of this agent to clear skin- or nail scrapings and hair compares
favorably with the ability of potassium hydroxide to clear the corresponding
specimens, inasmuch as practically identical results of microscopic examinations
have been obtained with both agents.
5. In addition, it has been shown that direct implantation into Sabouraud's
medium of the microscopically positive material after satisfactory clearing in
5% to 6% concentrations of Duponol C, permits the growth of many of the
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pathogenic or facultatively pathogenic organisms while tending to reduce the
growth of contaminants.
DISCUSSION
DR. PETER FLESCH: I notice that in the program notes Duponol C is referred
to as sodium lauryl sulfonate. The correct chemical name is sodium lauryl sulfate
which was used by Dr. Mandel throughout his lecture.
We also used this substance as a protein dispersing agent. It appears that
with increasing concentrations of Duponol C the protein dispersing effect in-
creases very rapidly. At a concentration of about 4%, maximum protein disper-
sion is obtained, as indicated by the highest number of determinable sulfhydryl
groups. This observation is in agreement with Dr. Mandel's findings.
DR. WILSON: I believe some of the failures in obtaining cultural growth where
direct examination reveals the presence of fungi may be obviated by implanting
large enough amounts of material removed from actively involved areas after
thorough scrubbing of the surface to remove extraneous debris. Two or three
inoculations in different tubes will also increase the efficiency. Recently we have
been working with hyperkeratotic trichophytosis of the palms and soles due to
Trichophyton rubrum. By persistence in the above efforts we have been able to
obtain cultural growth from all but 2 of 57 cases.
DR. FRED WEIDMAN: Many years ago, Dr. Herbert Mitchell* was successful
in culturing scrapings which had been soaked in potassium hydroxide solution,
and such might be a good control series against the wetting agent described by the
essayist. Naturally, the limits of concentration would have to be tested and also
the time period during which it could be permitted to act. To those of us who use
potassium hydroxide solution routinely, it would be simpler.
DR. MANDEL (closing discussion): I should like to thank the discussors for
their comments. In reference to Dr. Weidman's comment I should like to mention
that we inoculated microscopically positive hair (M. Audouini), cleared with
10% KOH in water, in Sabouraud's media. No growth was obtained. We did not
test potassium hydroxide solutions in concentrations below 10%. Perhaps it
might be worthwhile.
As to Dr. Wilson's suggestion—we fully agree that positive specimens oc-
casionally contain but very little fungous elements, so that no growth occurs upon
inoculation of such preparations. If there would be more elements, we might very
well obtain a culture yield.
* Mitchell, J. H. Further studies on ringworm of the hands and feet, Arch. D. & S., Vol.
5: 181, 1922.
